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INTRODUCTION
The pathogenic microorganisms found in drinking water are mainly linked with health problems affecting the gastrointestinal system, and contaminated water is a major carrier of the transmission of these different ailments. The evaluation of the quality of drinking water is currently based on the search for microbiological indicators rather than on the detection of pathogenic microorganisms. The indicators used in drinking water microbiology are mostly bacterial indicators. As the time between the collection of a water sample and the analysis of the microbial load is relatively long (this time can vary from 24 to 72 hours according to the technology applied) (Gouvernement du Qué bec 2001), contaminated water will already have been consumed by the population. Moreover, some microorganisms, such as enteric parasite protozoa and viruses, are more resistant to traditional disinfection and are not well correlated with the presence of these indicators (AWWA 1999; Egorov et al. 2003) .
One physical indicator of the water quality filtration performance is turbidity. According to certain authors, it seems to be correlated with the presence of waterborne microorganisms resistant to disinfection throughout the filtration system, but this conclusion is not accepted unanimously (Egorov et al. 2003) . Moreover, while taking into consideration a time lag for the incubation period of the microorganisms, several studies showed that daily associated with the daily count of endemic gastrointestinal cases (Morris et al. 1996; Schwartz et al. 1997 Schwartz et al. , 2000 Aramini et al. 2000b; Egorov et al. 2003 ). Moreover, only some waterborne diseases are indexed.
A pilot study for the identification of a possible surveillance system took place in 1999. The Info-Santé CLSC telephone system as well as the sales of antidiarrhoeal drugs were identified as possible surveillance systems for gastroenteritis in Quebec (Levallois et al. 1999) .
Considering the threat that waterborne diseases represent for our society, this research project is designed to evaluate the feasibility of using a health information telephone line, Info-Santé CLSC, for the surveillance of waterborne gastroenteritis in Quebec. This objective will be reached by measuring the incidence of calls for acute gastrointestinal illness (AGI) placed to the Info-Santé CLSC telephone line according to characteristics based on person, time and place; by studying the relationship between the frequency of calls for AGI placed to the Info-Santé CLSC line and the turbidity of the treated water of the Quebec City drinking water plant; and by evaluating the relevance and the conditions for the use of the Info-Santé CLSC system for the surveillance of waterborne enteric diseases.
Drinking water supply (Quebec City)
The choice of Quebec City as the case under study is based on the fact that its water utility is supplied by a source water system whose catchment area, the Saint-Charles River, is vulnerable to contamination by pathogenic microorganisms.
The Quebec City drinking water treatment plant serves a population of approximately 240,000 people. It pumps its water at approximately 40 cm under the surface of the water not far from the banks of the Saint-Charles River. The water treatment plant implements conventional full treatment (pre-chlorination, coagulation, decantation, filtration, ozonation and post-chlorination) and several parameters of raw and treated water quality are monitored periodically (e.g. fecal coliforms, total coliforms, etc.). From 2000 to 2002, the seasonal average raw water parameters ranged from 62 to 340 cells 100 ml 21 for fecal coliforms, from 376 to 1,602 cells 100 ml 21 for total coliforms and from 1.71 to 3.16 NTU (nephelometric turbidity unit) for turbidity. The conventional equipment consists of HACH 1720 D Low Range turbidimeters and it offers a detection limit lower than 0.1 NTU with an accuracy of^2% between 0 and 40 NTU. 
Info-Santé CLSC
Info-Santé CLSC is a bilingual telephone response service to the public that is easily and quickly accessible, and whose mission is to provide information concerning health 
METHODS
The general methodology of this study (particularly the modelling approaches with generalized additive models (GAM) techniques) was adapted from previous works conducted by Schwartz et al. (1997 Schwartz et al. ( , 2000 , Aramini et al. (2000b) and Santé Canada (2002) . The period of the study Analyses were done using the software programs SAS (SAS Institute Inc. 8.2) and S-Plus (Insightful S-Plus 6.1 Academic). Descriptive analyses were carried out to identify the general trends and the relationships between water quality data and the health outcomes. The incidence rate of AGI was defined as follows:
Incidence rate of calls for AGI 
RESULTS

Descriptive statistics
Characteristics of the finished water quality parameters are presented in Table 1 . Mean daily turbidity was preferred to median daily turbidity given that several authors (Morris et al. 1996; Schwartz et al. 1997 Schwartz et al. , 2000 use it as a water quality parameter and the correlation between the two measures was very strong (R Pearson ¼ 0.95). The average of the mean daily turbidity was 0.267 NTU during the study period and the maximum value was 0.75 NTU.
The total incidence rate of calls per year for the duration of the study was 19.123 calls per 1,000 person-years. Table 2 presents the incidence rates of calls per year. Incidence rates increased over the years; however it must be noted that the number of users of Info-Santé also increased. (daily mean turbidity and daily maximum turbidity) showed that daily mean turbidity produced the best fit to the data.
Time series analysis
Finally, the use of this measurement allowed a better comparison with the previous studies. 
Relative rate analysis
DISCUSSION
Treated water turbidity has been used as an indicator of water quality in several other studies (Morris et al. 1996; Schwartz et al. 1997 Schwartz et al. , 2000 Aramini et al. 2000a ; Santé In addition, even if two calls can be associated with the same episode, it would not be acceptable to eliminate calls with the argument that a second call for the same episode was made, because it could be a call for another member of the family who is also sick. The transmission of gastrointestinal diseases through person-to-person contact is widely known. The incidence of gastrointestinal diseases is difficult to establish since only a portion of the affected people develops symptoms, and only a proportion of the latter will require medical care (Payment 2001; World Health Organization 2001) . Mean annual incidence rates varying from 180 to 3,800 episodes per 1,000 person-years, dependent on the definition and the method of observation used, have been mentioned by various authors (Dingle et al. 1953; Hodges et al. 1956; Fox et al. 1966; Monto et al. 1983; Payment et al. 1991; Hoogenboom-Verdegaal et al. 1994; de Wit et al. 2001) .
According to the literature, survey methodology has presented incidence rates varying from 180 to 900 episodes per 1,000 person-years (Dingle et al. 1953 ; Hodges et al. showed an incidence rate of 1,200 episodes per 1,000 person-years (Monto & Koopman 1980; Monto et al. 1983) and the visit methodology presented an incidence rate of 3,800 episodes per 1,000 person-years (Fox et al. 1966) .
These rates are higher than the rates observed in the current research. The reasons could be that the system is not known to everybody and that not all people call Info-Santé CLSC when they are sick.
In the final model, significant time lags were identified: 11, 15 and 17 days. Only lags that were significant over two or three consecutive days were considered. These lags are similar to those found in former studies (Schwartz et al. 1997 (Schwartz et al. , 2000 Morris et al. 1998; Aramini et al. 2000b; Santé Canada 2002 Hunter 2003) . The Info-Santé CLSC telephone service seems to correspond to this definition, in particular because of its high accessibility and its widespread visibility (75%).
In addition, Info-Santé CLSC is already associated with other components of the health system of Quebec such as the regional public health department. In addition, this study makes it possible to identify a certain number of recommendations that could improve the system. The results obtained showed an annual mean incidence rate of 19.123 calls per 1,000 person-years. They allowed the identification of a significant statistical relationship between the turbidity of the Quebec City drinking water and the calls due to AGI to the Info-Santé CLSC system. The Info-Santé CLSC telephone system has the potential to become a surveillance system for waterborne enteric diseases. 
